
A SHORT INTRODUCTION

TO

THE MODULAR REPRESENTATION

THEORY OF FINITE GROUPS

CAROLINE LASSUEUR

TU KAISERSLAUTERN

Mini - course held at the

IKIU SUMMER SCHOOL ON GROUP REPRESENTATION THEORY

- Qazvin
,
Iran -

5th - 7th September 2022



0
. INTRODUCTION



BEFORE AND AFTER
→

OrdinaryNECESSARY ; Finite Group Linear Rings & character
BACKGROUND Theory Algebra Modules

Theory

MODULAR
REPRESENTATION

THEORY

CONNECTIONS Finite group Cohomology , Algebraic Lie Algebraic Algebraic
To Theory Homological Groups Algebras Topology Geometry " •

Algebra



WARNING

Modular representation theory of finite groups is a

beautiful topic
with deep theoretical results/questions /answers f)

,

but it is

HARD (VERY HARD ) !

→ Often : not much room for combinatorics ! :*



3.Main approaches to representation theory of finite groups
← t I

1. Representations 2. KRG - modules 3. p
-Block theory /

g. G-> GLLV) - atgebraapproach
and :

→ study of the
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Xp : G-> K projective/a. modules -

gu> Trlplg))
→ study ofthek-algebra{ →pr.pe#..f+neifchanlk)--O structure of KG , resp.module category of the Bis

• their Brauer characters
Yp :Gpi={gEG / ptocg)}→ ¢
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Computer algebra !





ORDINARY REPRESENTATION THEORY through characters

DEFN If f. G-> GLU) is a K - representation ,
then

Xp : G → K

g ↳ Trlpcg ))

is the K- character of associated to g. Moreover Xp is irreducible ifg is .

STANDARD RESULTS FOR K= ¢

(1) f,
~ fz ⇐> Xp

,

= Xp
,

(2) Characters are class functions : xpchgti )= Xp (g) tg ,
he G.

(3) Irrq (G) :={ irreducible G- characters of G} is finite .

In fact,

I Irrql G) I = # conjugacy classes of G

(4) XE Irr, (G) ⇒ ✗ (1) I 1Gt

(5) I
✗ c-Irr,dG)

✗ (^5 = IG /

(6) G is abelian ⇐s ✗ (1) =1 the Irrc, (G)

(7) The character table (✗(D)✗c- Irala)
getepconjacoy

contains a lot of information about G.


